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General direction of ground-water flow

Potentiometric contour

Shows altitude of potentiometric surface. Dashed where approximate;
contour interval 10 feet; datum i8 mean sea level

Domestic well and number

Municipal, industrial, institutional or Destroyed well

commercial well and number

Virginia.”
State.

Well-numbering system

Location of geologic section

The well-numbering system used by the U.S. Geological Survey in Virginia is based on the “Index to Topographic Maps of
The 7%-minute quadrangles are identified by numbers and letters starting in the southwest corner of the
The quadrangles are numbered 1 through 69 from west to east beginning at longitude 83°45' and are lettered A
through Z (omitting letters I and O) from south to north, beginning at latitude 36°30'.

These numbers and letters are

shown in the left and bottom margins of the potentiometric map. Wells are numbered serially within each 7V -minute

quadrangle.

MAP OF POTENTIOMETRIC SURFACE OF LOWER CRETACEOUS AQUIFER, DECEMBER 1971

For example, well 55B4 is in quadrangle 55B and i8 the fourth well inventoried in that quadrangle
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LOWER CRETACEOUS AQUIFER Coastal Plain into the Lower Cretaceous represents a signifi- The lateral movement of ground water is now (1972)  the slope of the 1971 potentiometric surface. The lowest of  58C1-21.6 miles east of center of pumping
GEOLOGY cant source of recharge. Upward water movement through toward Franklin from all directions, as shown by the arrows these estimates is 6,000 ft3/day/ft (45,000 gpd/ft) between L
The Lower Cretaceous deposits (Potomac Group) are com- the wegthered and fractured zone of the basement‘ rocks on the potentlomf:trlc map. The gradlent. of the 1971 poten- Branchville and Boykms in the3 southwest corner of the map 20 veeinssint | [ '] ] T “FH<L1]
posed of interbedded clay, sandy clay, and sand. Plant underlying the Lower Cretaceous aquifer may contribute a tiometric surtface'ns gentle east of Frank!m and steep west of area. Next greater is 15,000 ft. /day/ft -(1 10,000‘ gpd/ft) ata - ’ s ™M .
remains and limonite are found throughout the Lower Creta- small amount of recharge. Franklm..Thls dlfff:rejn_ce is causgd mainly by an eastwatd point 10 ml.les west of.Franklm. Tile highest estimate calcu- e e M
ceous, and variegated clay is common. Individual sand and increase in tran_smnssnvnty.' As d.lscussed previously and as lated by this mf-:thc')d is 24,000 f.t [day/ft (180,009 gpd/ft) 60
clay beds are commonly not more than 40 feet thick but may shown en the dlagrammatlc section A-A4’, the_Lower Creta- for the area beginning about 4 mllles e-ast of Franklin to t_he 5
be as thick as 100 feet in places. The thick sand beds are the MOVEMENT OF GROUND WATER ceous thu;kens appr.ecmbly eastwa.rd. Tran§m'15s1v1ty proba.bly eastern boundary of the area. This estimate agrees wc.:ll with e T rar——
major water-bearing units in the Franklin area. The prehistoric potentiometric surface of the Lower Creta- increases in .approx1mat_e proportion to t.hlS increase .m th{ck- Gerag.hty and Miller’s (1967) values for the Norfolk city well 0
The sand is predominantly quartz, with lesser amounts of ceous aquifer throughout the Coastal Plain had a gradient ness to a point a few miles east of Franklin and remains fairly field in Nansemond Cou.nty. The authors com?lu-dt? that sev- 20 ]
feldspar, and is commonly micaceous. The sand varies in tex- from the Fall Line eastward to the sea. Before ground-water constant from there to t.he.east.ern edge of the area. eral miles east of Franl_(hn the value of tre.msmlssmty for t_he -l || ay
ture from fine to coarse, with gravelly sand occurring locally. was withdrawn, water moved downgradient (eastward) to a The great la.teral vanatnc_)n in the. ch'aracter of_ the Lower LowF:r Cretaceous aquifer reaches a maximum and remains g 40 o < TN NL
Interstitial silt and clay are generally present. Thin streaks of point where the static head in the aquifer became higher than Cr.etaceous sediments fes.tr.lcts application of a smg!e_ deter- relatively constant to the eastern boundary of the area. 5 & INTERVAL SCREENED: UNKNOWN ML
water-bearing sand are interbedded with thin streaks of the head in the overlying beds. From this point eastward, mined value of transmissivity Fo a small area. In addition, all o N
clayey sand and clay. In places, more than half the total water also moved upward through the semipermeable confin- the r_nethods_ used to. fietermme t'rar.xsmlssmty assume that o — S 80 N
thickness of sediments of Early Cretaceous age is relatively ing beds into the overlying aquifers. The average recharge in certain physical cc.mdl'tlons are satisfied by the. z-iqulfer and : A Z -
clean water-bearing sand. Studies of formation samples indi- ?lnd near the Fall L'me was balanced by this nat}xral d¥s.ch2-1rge the wells penetratmg it. As none of these Condltlor.ls can b_e . P // D = / -:-;:g e e e o
cate that sand constitutes about 50 percent of the Lower into the upper aquifers, a process called'dynamlc equlllbnu.m wholly'satlsﬁed, any determined value of transmissivity is o P - > - 5o i
Cretaceous at the site of well 54B6 and about 35 percent at by Hantush (1955, p. 45) in his work in the Roswell Basin, approximate. E 3 e |°°v3s > =
the site of well 55B28. N. Mex. The authors have determined transmissivity by several 24 ,/ > Z ,/ / g <0 AR
Lower Cretaceous deposits form a wedge that deepens and When pumping began from Lower Cretaceous sand beds, methods. The circumference method developed by D. O. 25 // /4 \*y“ V E 40 S
thickens from west to east (sections A- A’ and B-B’). Along the dynamic equilibrium was disturbed and in the Franklin =~ Gregg (oral commun., June 1972) was used to compute a & ¢ A _ S & "\‘_v
the western edge of the Franklin area, the top of the section area, the head was lowered so that it became lower than that transmissivity value from the spacing of the contours onthe g // A L \
ranges in altitude from just above sea level to about 100 feet in the upper aquifers. The upward movement of water from  potentiometric map. The value computed by this method for & il P . 80
below sea level, and the total thickness ranges from 200 to the Lower Cretaceous beds ceased, and water began moving the area between the -50-foot and -70-foot contours around ,/ // Depti 3o o \
300 feet (W. F. Lichtler, oral commun. May 1972). At well downward from the upper aquifers to recharge the under- Franklin is about 19,000 ft*/day/ft (cubic feet per day per ' o 189 INTERVAL SCREENED:, 335-354 \ \y
53D1 (sectionB-B'), Lower Cretaceous deposits were found at  1ving Lower Cretaceous aquifer. This downward movement  foot) or 140,000 gpd/ft (gallons per day per foot) and is 96— =G5 51 02 o5 1 2 5 10 20 50 120 My
an altitude of -127 feet and are 283 feet thick. Farther east, of water through the semipermeable confining layers is a probaply a good average value for the area around Franklin. DISTANCE, IN MILES FROM PUMPING WELL \\
at wel} 55B10 near Franklin, the top of these sediments i§ at major source of recharge. A series of estimates of transmissivity were calculated using Y N v — 140
an altitude of -224 feet, and they are about 600 feet thick. FRANKLIN AREA SHOWING DECLINE CAUSED BY A - A
Along the eastern edge of the area, the top of the Lower O ——__ i WELL PUMPING 700 GPM (1 MGD). TRANSMISSIVITY
Cretaceous ranges from about 400 feet below sea level in the *‘—';;~ ——" 29 min — é%g(ﬁ)AF(‘}’g/(?(%gg/FT (140,000 GPD/FT); COEFFICIENT OF 180
northeast corner to about 700 feet below sea level in the ,_:—: o E hard shell layer - _—
southeast corner. The thickness ranges from about 1,400 feet - ' §l=/9
in the northeast to about 1,300 feet in the southeast. In the _;{-"' : é . 80
southeast corner, these beds were reached at 524 feet below 100 |- == DISCHARGE OF GROUND WATER 25 eof
sea level and are 1,294 feet thick in well 58A2. "‘: Development of water from the Lower Cretaceous aquifer z& o1
Both the thickness and composition of individual beds ‘:“ls began in the late 1800’s. The artesian head was sufficient to §§ =
vary considerably over short distances. The absence of reli- = allow many homes, farms, and industries to have flowing %5
able horizon markers makes it difficult to correlate beds . wells. The hydraulic ram was commonplace. The city of =& 0 "g"‘
between wells. The reason for the poor lateral continuity of r‘f_’:: Franklin, which for many years depended on the Blackwater o
these beds lies in their origin, which has been attributed by 200 [— il River for its water supply, switched to ground water about
Cederstrom (1945, p. 21—25) to deltaic deposition. Sand was F— B 1927. Flowing wells continued to be popular, but, as more G%?qugvsgg%%quﬁlglﬁg%?% ggggg@gggA&%}‘%g‘;%g
deposited in stream channels, while silt and clay were depos- = and more water was withdrawn from the Lower Cretaceous PUMPAGE NEAR FRANKLIN
ited as natural levees and flood plains and in interchannel -:::f"“ Thick section of loose sand for industrial and municipal supplies, the artesian head in the
marshes, lakes, and bays. Thus, most of the sand beds are i . e o aquifer declined, and so did the number of flowing wells. By
lenses, no more than a few miles long, that grade laterally 2 T the late 1940’s, nearly all wells tapping the Lower Cretaceous . ) " '
into fine-grained sediments. . § T = aquifer had ceased flowing. . Dlll(rll_ng 1971, (;Nlth((‘irawals by the main mdustnal_ user a.t
Electric logs, measuring natural electrical potentials (spon- = - * — Originally, water from the LOWCI: Cretaceous aquifer dis- li;ig V:/I;t:,rerlzvreelsu;: tltl)ey clesn tléercefr‘:il'rms resu}tzd n St?bl'
taneous potential) and resistance (resistivity) were useful in S 'f_:"’ charged upward through the overlying confining beds; now lthough levels i . ;0 © G (OL GepIcsian,
determining relative clay content and relative porosity of sed- % = water moves downward through these confining beds and aumlfa : isevi)i AR e Z M Set\lv ER contllnuel to 'l(lieClme‘ If
iments. Natural gamma-ray logs record the natural gamma o “‘——:‘__\\ e —— recharges the aquifer. All discharge is now through wells. Seclilr)leg . (;:: crel:s(;:]ease t’ ou y(;ntghwatert e\t'.eSWl .pl'ObﬂtI‘bly
radiation emitted by the sediments. Higher gamma-ray counts = 400 (— = Large industrial and municipal water supplies are drawn from e gh o es_,l gn eDI_’o}f“ 1om;1:trlc }slur ace
in the Franklin area generally indicate a higher relative con- e - wells tapping the Lower Cretaceous. At the end of 1971, yl 4 vb ut? ly rezc 3 eq(‘;“ i llsc arge throug W?“S
tent of clay. However, glauconitic or phosphatic sand also = —_—— approximately 47 mgd (million gallons per day) of water was " O- 5 = da anc;le y downward leakage from overlying
gives high gamma-ray counts. The correlation diagram shows 2 e pumped from wells in the Lower Cretaceous aquifer in the aql:‘ erls a:‘ re}cl: D fror? the Fall Lme:. If, however, the
the correlation of a gamma-ray log, an electric log, and a E z""/ Franklin study area. About 45 mgd was pumped from large- wfa telf e]j,e at tCetcenter o th_‘; conehc.ie}cl:ynes below.the top
time-drilling log of well 54B6 near Franklin. The time-drilling - “:1,_ yield industrial and municipal wells within a 5-mile radius of :boute-2200wfeeret l:efvc;etz:iz a(cl;;ltﬁ: W ‘fc 15 .;lltban.altltude of
log is a graphic representation of the-rate of penetration of & oo o 15 min per ft el 0 e by In most lac;s in the Frganklin azrlga:l 1vs;ll»:lin esgilrrll.le Lowe
the drill. Drilling was rapid in sands and slower in the more = — hard clay layer Water-level measurements made during 1937-39 by e ps S et e T S a gh 0’;V0(;
clayey sediments. The thick sand section from 555 to 610 ==L, Cederstrom (1945) indicated that a small cone of depression m (1 med). M ‘s ; thp N e“ Ot }l’;e ka;s i d i
feet penetrated by this well illustrates how these logs can be . had formed around Franklin. At the center of the cone, 5P l % b g Y l% 5 O%wa S2a500ran 1“’3521'33“(‘; 12
used jointly to determine lithology. The logs show a low T Sand water levels were slightly lower than 20 feet above sea level. i;vera t‘sarlx ai te ® y(;e by - il gprl? (d a g ).h
gamma-ray count, negative spontaneous potential, high resis- 600 |— T The potentiometric map shows the configuration of the etzret.lca t1§ anc?- i ow(;l grap Sllows the e;(;ge Int T
tivity, and rapid rate of penetration. The sandy clay immedi- P Sandy clay potentiometric surface in December 1971, at which time g:) d)n cl:gnmtfi:nﬂgjsl;r af(:r (s:azs?f dy ¢ erd pu;ntplng gpm (
ately below, from 610 to 615 feet, reacts in an opposite = water levels at the center of the cone were 165 feet below sea va%ue a transmiss);vit fzrmtl;: peflfo B ? 19"38’0 a;tsau/n(;mgfa
manner, with a high gamma-ray count, positive spontaneous e level. The water-level decline map shows that declines of the (140,000 gpd/ft) andya e 'eaqtm ferto o 0003331':/ t
potential, low resistivity, and slower drilling rate. = potentiometric surface ranging from 30 feet to 170 feet have : l gtP e COCIRGISINL ‘OY Sufage: O 1Uh0. Tat
ol i e Frikie ac Ulvem 193739 aid Doy T 0mgls, Siier 16 youre af plingsing, diawiswi | mild fmm
700 — Gamma ray o ber 1971. In December 1971, water levels in the center of the it::tel;lémopfe(lj r‘:;g ‘:Il?:lc(ljrat;?di.v?nfiigu{(fj %‘:}nlf;:;ge ‘::S riartni(:
SOURCE OF GROUND WATER ‘? coarsezgr:::; ::;f;obbles g?ln;al;a)d VR i L30T i e 11.2 feet. The d,rawdown factor obtained from thge graph
Precipitation is the source of all fresh ground water in the ) R . ' viowld e seaified by echunge die -
Coastal Plain. A part of the precipitation that soaks into the sponiancous peient! o he Gmpts show Mie relstion betwech PUMPC &  aduifes and by i g e, b
ground recharges the aquifers. A small amoun_t of the Resisfivity TR ;n :;n.d waﬁ:rslsel;lgzs 5 thl:eb obfrva}.t Pk fw :, - Wi . curves are approximations of drawdown due only to the
recharge to the Lower Cretaceous aquifer occurs directly on 800 — L [ 51 | [ ] 110 water level in we , owned by the city of Franklin, il of waber Mol dosage ot Sieviltad Pt

the outcrops along the Fall Line. But, as these outcrops are
scarce, most of the recharge is by downward percolation
from shallower ground-water bodies that overlie the Lower
Cretaceous aquifer. Water seeping downward over the entire

TIME. IN MINUTES PER FOOT

DIAGRAM SHOWING CORRELATION OF GAMMA-RAY, SPONTANEOUS POTENTIAL,
RESISTIVITY, AND TIME-DRILLING LOGS, WELL 54B6

declined 159 feet from 1942 to 1971. At Sebrell, the water
level in well 54C1 declined 63 feet from 1940 to 1971. The
water level in well 58C1 declined 45 feet from 1956 through
1971.

rate.
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